Introduction
A lthough there are approximately 140,000 species of mushrooms worldwide, 2000 of these are accepted as safe for human consumption and approximately 700 of these have been reported to have therapeutic properties [1] . Approximately 100 mushroom species lead to toxicity in humans [2] . The gathering of mushrooms as food from woods and fields is a widespread tradition among communities of a low socio-economic level [4] . In studies related to mushrooms, they have been reported to have a significant place in the human diet due to high protein content, health benefits and the taste [3] . With the trend in recent years for a return to organic foodstuffs, there has been an increase in the consumption of natural mushrooms by city-dwellers. Mushroom poisoning has been reported to almost always occur from the consumption of mushrooms gathered for food from wild areas [5] .
As mushrooms are generally eaten cooked, poisoning is seen from only a few species with heat-resistant toxins. Amanita phalloides, which is a heat-resistant toxin, is responsible for the majority of deaths occurring from these toxic species [6] . The consumption of toxic mushrooms may lead to reactions such as gastroenteritis, psychological problems and acute liver failure [5] . The most important factors affecting the prognosis are the degree of liver damage and complications developing after the poisoning [7] .
As a consequence of the civil war in Syria, more than 7 million refugees have had to leave their homes for safer countries, primarily Turkey. According to United Nations data in December 2015, there were 2,287,360 Syrian refugees in Turkey [8] . As the socioeconomic level of the refugees is low, mushrooms are often gathered and eaten, especially in the summer and autumn months and thus mushroom poisoning is often seen [9] .
The aim of this study was to evaluate the deaths of Syrian refugees caused by mushroom poisoning in the light of patient data, living conditions and autopsy findings.
Material and Methods
The study included cases of death as a result of mushroom poisoning at Malatya Turgut Ozal Medical Centre in 2014. All the cases were Syrian refugees. As Malatya Turgut Ozal Medical Centre was the first transplantation hospital in the world which specialised in the field of liver transplantation, the cases were transferred here when a table of liver failure developed during clinical follow-up. All the cases died in the intensive care unit while waiting for a liver organ transplant.
Diagnosis of mushroom poisoning was made from the anamnesis, laboratory test results and clinical evaluation of the patients.
The anamnesis was taken from relatives of the patients. The autopsy procedures, and toxicology and histopathology examinations for all the cases were performed at the Malatya Local Authority Forensic Medicine Institution.
All the cases were evaluated in respect of age, gender, height, weight, symptoms of poisoning, duration of hospitalization, month of poisoning, laboratory parameters, autopsy findings and histopathological findings. The data obtained were transferred to a form prepared for this study.
Analysis of the data obtained was made using SPSS 17.0 (Statistical Package for Social Science) software. The defined mean values were stated as arithmetic mean±standard deviation.
Results
The 6 cases comprised 4 males and 2 females with a mean age of 27±18.7 years (range, 9-50 years). The mean duration of hospitalisation was 7.5±5.46 days (Table 1) .
Of the total 6 cases, 2 were mother and son, who presented at hospital with complaints of nausea after eating mushrooms that they had gathered in a rural area of Ankara in October. Another 3 cases were all members of the same family who had presented at a hospital in Syria with complaints of vomiting and diarrheoea after eating mushrooms that they had gathered in a rural area in Syria in the month of November. Two family members had died in Syria of Amanita poisoning. The other case in this study presented at hospital with complaints of abdominal pain after eating mushrooms in December in Hatay.
In all the cases, an increase was seen in the liver enzymes, ammoniac and International Normalised Ratio (INR) values. The laboratory test results were determined as mean ALT 5456.83±2556.47 U/L, AST 2517.66±2351.56 U/L, INR 5.04±2.04 and ammoniac 904.16±308.6 µg/dl. The laboratory parameters of the cases are shown in Table 2 .
In the evaluation of the autopsy findings, fluid accumulation in the body cavities (pleural effusion and acid) occurred in all the cases. There were widespread foci of bleeding in the internal organs, and a jaundiced appearance ( Figure 1 ). The macroscopic and histopathological findings of the cases are given in detail in Table 3 . In Case no.2, thrombus was observed in the vena hepatica porta ( Figure 2 ).
In the histopathological examination, there was congestion in the internal organs and findings of varying degrees of necrosis were determined particularly in the liver and kidneys (Table 3) .
Discussion
Poisoning is a significant public health problem throughout the world. According to World Health Organisation data, 41,000 deaths were the result of unintentional poisoning in the USA in 2008, of which a significant number were cases of mushroom poisoning [11] . Studies in Turkey have reported mushroom poisoning within all poisoning cases at rates of 2.8% in chil- [12] . Mushroom poisoning has been reported to constitute approximately 50% of deaths caused by plant-related poisoning [13] .
Mushrooms are a part of the human diet worldwide because of the taste, nutritional value and medical properties [10] . There has been a global increase in reports of poisoning cases related to the consumption of wild mushrooms [14] . There has also been a significant increase in recent years in the tendency for consumption of organic foods grown in a natural environment [15] . However, the current cases were all Syrian refugees with a low socio-economic level and who in these conditions of hunger were gathering mushrooms to meet the basic need for food.
When the characteristics of the cases in the current study are examined, 3 cases were Syrians who had come to Turkey as refugees and had been poisoned from mushrooms they had collected. The reason for this was thought to be that they could not differentiate the mushroom species growing in a different place than their own natural environment. Another 3 cases were poisoned by mushrooms they had eaten in Syria. This was thought to be due to a lack of food because of the civil war in Syria and that they had not been able to differentiate mushroom species growing all together in the same natural environment.
Mushrooms grow in any place that has sufficient organic matter, rain and a damp environment. Therefore, although the growing periods show changes according to seasonal climate conditions, it is generally in early summer and autumn when there is greater rainfall. Previous studies have reported that the majority of mushroom poisoning cases occur in the autumn (5, 17, 18) . The cases in the current study were consistent with the data in literature as 5 cases occurred in October and November and 1 in December (Table 1) . These months are generally the periods of the heaviest rainfall in this region.
The cases in the current study presented at hospital with gastrointestinal complaints such as vomiting and abdominal pain. Previous studies have reported the most frequent complaints to be nausea and vomiting [20] . Early presentation at hospital is of great importance to be able to reduce mortality from mushroom poisoning [15] . In poisoning by mushroom species containing Amatoxin, there may be asymptomatic latent periods which can last up to 8-14 hours [5] . Therefore, it is thought that the current cases presented late at a healthcare centre as they either waited throughout the asymptomatic period or because they were in Turkey as refugees from the war in Syria.
Depending on the mushroom species, mushroom poisoning may show a wide clinical table ranging from mild gastrointestinal complaints to liver failure resulting in death [15] . Amatoxin is responsible for 90% of deaths related to mushroom poisoning and the most important effects are seen on the liver [3, 16] . All of the current cases were diagnosed with Amanita species mushroom poisoning and all died in the intensive care unit due to liver failure. All of these cases had been transferred to our university Liver Transplantation Unit as they were selected as severe cases. However, liver transplantation could not be performed due to the shortage of organ donors.
As the clinical table deteriorates in mushroom poisoning there is a progressive loss of liver and kidney functions [22] . A significant relationship has been shown between mortality and liver enzyme levels (AST, ALT) and prothrombin time and in Congestion in brain, kidneys, heart and pancreas, diffuse alveolar damage in lungs (ARDS), karaciğerde diffuse massive necrosis, macro and vesicular steatosis and congestion in liver, perimuscular and subserosal fresh haemorrhage in gall bladder 2 Petechial haemorrhage on surface of heart and lungs, Pleural effusion (1100 cc), liver 2234 gram, haemorrhagic and icteric liver, thrombosis in vena porta hepatica and vena hepatica sinistra, paleness in kidneys, haemorrhage in the bowels mesentery and omentum, ascites (1200 cc)
Congestion in brain, kidneys, heart and pancreas, bronchopneumonia in lungs, massive diffuse necrosis in the liver 3 Paleness and haemorrhage on heart surface, patchy haemorrhagic areas in the lungs, Pleural effusion (60 cc), haemorrhage in gastric mucosa, liver 662 gram, icteric appearance and millimetric nodules in liver, icteric and haemorrhagic bowels, ascites (300 cc)
Congestion in brain and heart, intraalveolar fresh haemorrhage and emphysematous changes in lungs, vacuolization in the renal tubular epithelium and eosinophilic proteinaceous material in the lumen (15) (16) (17) (18) (19) . These elevated enzyme levels have been reported to be a good indicator of mushroom poisoning and a need for liver transplantation [19] . In the current study, the mean values of the cases were determined as ALT 5456.83±2556.47 U/L, AST 2517.66±2351.56 U/L, creatinine 2.94±1.89 mg/dl and INR 5.04±2.04. The reason for the enzyme values to be this high in the current cases is that they were at an advanced clinical stage and as seen in the liver histopathology (Table 3) , severe liver damage had developed.
In the autopsies of mushroom poisoning cases, there are no specific findings. However, bleeding in the internal organs associated with liver failure, areas of bleeding in the intestinal tract with the direct effect of Amatoxin and congestion may be encountered [21] . In addition there may be widespread clotting within the blood vessels associated with reduced production of clotting inhibitors in the liver [23] . In case no 2, thrombus was observed in the hepatic portal vein (Figure 2 ). In cases of mushroom poisoning, widespread haemorrhagic foci and necrosis may be seen in both the liver and kidneys [24] . In histopathologic evaluation pericentral (zone 3) haemorrhagic necrosis, focal macrovesicular steatosis and canalicular cholestasis has been observed in cases (Figure 3 and 4) .
Conclusion
Mushroom poisoning as a definitive cause of death must be determined with a detailed history, autopsy findings and histopathology together. There must be better organisation to meet the nutritional and healthcare needs of refugees with poor living conditions because of the civil war in Syria. Furthermore, refugees should be warned that there could be similar species of mushrooms growing in different natural environments and that they could be poisonous. 
